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NOTE. 

THE  want  of  any  confident  hiftory  of  the 
Brain  and  Nerves,  and  the  dull  unmeaning 
manner  which  is  in  ufe  of  demonflrating  the 
hrain,  may  authorize  any  novelty  in  the 
manner  of  treating  the  fubje£t. 

I have  found  fome  of  my  friends  fo  mif- 
taken  in  their  conception  of  the  obje£l  of 
the  demonftrations  which  I have  delivered 
in  my  lectures,  that  I with  to  vindicate  rny- 
felf  at  all  hazards.  They  would  have  it  that 
I am  in  Search  of  the  feat  of  the  foul ; but 
I wifh  only  to  inveftigate  the  ftru&ure  of  the 
brain,  as  we  examine  the  ftru&ure  of  the  eye 
and  ear. 

It  is  not  more  prefumptuous  to  follow  the 
tracts  of  nervous  matter  in  the  brain,  and  to 
attempt  to  difcover  the  courfe  of  fenfation, 
than  it  is  to  trace  the  rays  of  light  through 
the  humours  of  the  eye,  and  to  fay,  that  the 
retina  is  the  feat  of  vifion.  Wiry  are  we  to 
clofe  the  inveftigation  with  the  difcovery  of 
the  external  organ  ? 

It  would  have  been  eafy  to  have  given 
this  Elfay  an  impofing  fplendour,  by  illus- 
trations and  engravings  of  the  parts,  but  I 
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fubmit  it  as  a fketch  to  thofe  who  are  well 
able  to  judge  of  it  in  this  fhape. 


The  prevailing  do&rine  of  the  anatomi- 
cal fchools  is,  that  the  whole  brain  is  a com- 
mon fenforium  ; that  the  extremities  of  the 
nerves  are  organized,  fo  that  each  is  fitted 
to  receive  a peculiar  impreffion ; or  that 
they  are  diftinguifhed  from  each  other  only 
by  delicacy  of  ftrucfure,  and  by  a cor- 
refponding  delicacy  of  fenfation ; that  the 
nerve  of  the  eye,  for  example,  differs  from 
the  nerves  of  touch  only  in  the  degree  of 
its  fenfibility. 

It  is  imagined  that  impreffions,  thus  dif- 
fering in  kind,  are  carried  along  the  nerves 
to  the  fenforium,  and  presented  to  the 
mind  ; and  that  the  mind,  by  the  fame 
nerves  which  receive  fenfation,  fends  out  the 
mandate  of  the  will  to  the  moving  parts  of 
the  body. 

It  is  further  imagined,  that  there  is  a fet 
of  nerves,  called  vital  nerves,  which  are  lefs 
ftriftly  connected  with  the  fenforium,  or 
which  have  upon  them  knots,  cutting  off  the 
courfe  of  fenfation,  and  thereby  excluding 
the  vital  motions  from  the  government  of 
the  will. 
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This  appears  fufficiently  fimple  and  con- 
fident, until  we  begin  to  examine  anatomi- 
cally the  druXure  of  the  brain,  and  the 
courfe  of  the  nerves,  — then  all  is  confu- 
fion  : the  divifions  and  fubdivifions  of  the 
brain,  the  circuitous  courfe  of  nerves,  their 
intricate  connexions,  their  reparation  and 
re-union,  are  puzzling  in  the  lad  degree, 
and  are  indeed  confidered  as  things  infcru- 
table.  Thus  it  is,  that  he  who  knows  the 
parts  the  bed,  is  mod  in  a maze,  and  he  who 
knows  lead  of  anatomy,  fees  lead  inconfid- 
ency  in  the  commonly  received  opinion. 

In  oppofition  to  thefe  opinions,  I have  to 
offer  reafons  for  believing,  That  the  cere- 
brum and  cerebellum  are  different  in  func- 
tion as  in  form  ; That  the  parts  of  the  cere- 
brum have  different  functions  j and  that  the 
nerves  which  we  trace  in  the  body  are  not 
fingle  nerves  poffeffmg  various  powers,  but 
bundles  of  different  nerves,  whofe  filaments 
are  united  for  the  convenience  of  didribu- 
tion,  but  which  are  didinX  in  office,  as  they 
are  in  origin  from  the  brain  : 

That  the  external  organs  of  the  fenfes 
have  the  matter  of  the  nerves  adapted  to  re- 
ceive certain  impreffions,  while  the  cor- 
refponding  organs  of  the  brain  are  put  in 
aXivity  by  the  external  excitement : That 
the  idea  or  perception  is  according  to  the 
part  of  the  brain  to  which  the  nerve  is  at- 
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tacfiecl,  and  that  each  organ  has  a certain 
limited  number  of  changes  to  be  wrought 
upon  it  by  the  external  impreffion  : 

That  the  nerves  of  fenfe,  the  nerves  of 
motion,  and  the  vital  nerves,  are  diftin£t 
through  their  whole  courfe,  though  they 
feem  fometimes  united  in  one  bundle  ; and 
that  they  depend  for  their  attributes  on  the 
organs  of  the  brain  to  which  they  are  feve- 
rally  attached. 

The  view  which  I have  to  prefent,  will 
ferve  to  (hew  why  there  are  divifions,  and 
many  diftinft  parts  in  the  brain  : why  feme 
nerves  are  fimple  in  their  origin  and  diltri— 
bution,  and  others  intricate  beyond  deferip- 
tion.  It  will  explain  the  apparently  accidental 
connexion  between  the  twigs  of  nerves.  It 
will  do  away  the  difficulty  of  conceiving  how 
fenfation  and  volition  fhould  be  the  opera- 
tion of  the  fame  nerve  at  the  fame  moment. 
It  will  {hew  how  a nerve  may  lofe  one  pro- 
perty, and  retain  another  j and  it  will  give 
an  filtered  to  the  labours  of  the  anatomill  in 
tracing  the  nerves. 
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IDEA,  &c. 

HEN  in  contemplating  the  ftru£ture  of 
the  eye  we  fay,  how  admirably  it  is  adapted 
to  the  laws  of  light ! we  ufe  language  which 
implies  a partial,  and  confequently  an  erro- 
neous view.  And  the  philofopher  takes 
not  a more  enlarged  furvey  of  nature  when 
he  declares  how  curioufly  the  laws  of  light 
are  adapted  to  the  conftitution  of  the  eye. 

This  creation,  of  which  we  are  a part, 
has  not  been  formed  in  parts.  The  organ 
of  vifion,  and  the  matter  or  influence  car- 
ried to  the  organ,  and  the  qualities  of  bodies 
with  which  we  are  acquainted  through  it, 
are  parts  of  a fyftem  great  beyond  our  im- 
perfect comprehenfion,  formed  as  it  (hould 
feem  at  once  in  wifdom ; not  pieced  toge- 
ther like  the  work  of  human  ingenuity. 

When  this  whole  was  created,  (of  which 
the  remote  planetary  fyftem,  as  well  as  our 
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bodies,  and  the  objects  more  familiar  to  our 
obfervation,  are  but  parts,)  the  mind  was 
placed  in  a body  not  merely  fuited  to  its  re- 
fidence,  but  in  circumftanccs  to  be  moved 
by  the  materials  around  it  ; and  the  capa- 
cities of  the  mind,  and  the  powers  of  the 
organs,  which  are  as  a medium  betwixt  the 
mind  and  the  external  world,  have  an 
original  conflitution  framed  in  relation  to 
the  qualities  of  things. 

It  is  admitted  that  neither  bodies  nor  the 
images  of  bodies  enter  the  brain.  It  is  in- 
deed impoffible  to  believe  that  colour  can  be 
conveyed  along  a nerve  ; or  the  vibration  in 
which  we  fuppofe  found  to  confift  can  be 
retained  in  the  brain  : but  we  can  conceive, 
and  have  reafon  to  believe,  that  an  impref- 
fion  is  made  upon  the  organs  of  the  outward 
fenfes  when  we  fee,  or  hear,  or  tafte. 

In  this  inquiry  it  is  molt  eflential  to  ob- 
ferve,  that  while  each  organ  of  fenfe  is  pro- 
vided with  a capacity  of  receiving  certain 
changes  to  be  played  upon  it,  as  it  were, 
vet  each  is  utterly  incapable  of  receiving 
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the  impreflions  deftined  for  another  organ 
of  fenfation. 

It  is  alfo  very  remarkable  that  an  impref- 
fion  made  on  two  different  nerves  of  fenfe, 
though  with  the  fame  inftrument,  will  pro- 
duce two  diftin£b  fenfations  and  the  ideas 
refulting  will  only  have  relation  to  the  organ 
affedled. 

As  the  announcing  of  thefe  fafts  forms 
a natural  introdu&ion  to  the  Anatomy  of 
the  Brain,  which  I am  about  to  deliver,  I 
{hall  ftate  them  more  fully. 

There  are  four  kinds  of  Papillae  on  the 
tongue,  but  with  two  of  thofe  only  we  have 
to  do  at  prefent.  Of  thefe,  the  Papillae  of  one 
kind  form  the  feat  of  the  fenfe  of  tafte  ; the 
other  Papillae  (more  numerous  and  fmaller) 
referable  the  extremities  of  the  nerves  in  the 
common  fkin,  and  are  the  organs  of  touch  in 
the  tongue.  When  I take  a fharp  {feel  point, 
and  touch  one  of  thefe  Papillae,  I feel  the 
fharpnefs.  The  fenfe  of  touch  informs  me 
of  the  fhape  of  the  inftrument.  When  I 
touch  a Papilla  of  tifte,  I have  no  fenfation 
fimilar  to  the  former.  I do  not  know  that 
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a point  touches  the  tongue,  but  I am  fen- 
fible  of  a metallic  tafte,  and  the  fenfation 
pafles  backward  on  the  tongue. 

In  the  operation  of  couching  the  cataraft, 
the  pain  of  piercing  the  retina  with  a needle 
is  not  fo  great  as  that  which  proceeds  from 
a grain  of  fand  under  the  eyelid.  And 
although  the  derangement  of  the  ftomach 
fometimes  marks  the  injury  of  an  organ  fo 
delicate,  yet  the  pain  is  occalioned  by  piercing 
the  outward  coat,  not  by  the  afiredlion  of  the 
expanded  nerve  of  vifion. 

If  the  fenfation  of  light  were  conveyed 
to  us  by  the  retina,  the  organ  of  vifion,  in 
confequence  of  that  organ  being  as  much 
more  fenfible  than  the  furface  of  the  body  as 
the  impreffion  of  light  is  more  delicate  than 
that  preflure  which  gives  us  the  fenfe  of 
touch  -t  what  would  be  the  feelings  of  a man 
fubjedled  to  an  operation  in  which  a needle 
were  pufhed  through  the  nerve.  Life  could 
not  bear  fo  great  a pain. 

But  there  is  an  occurrence  during  this 
operation  on  the  eye,  which  will  diredt  us 
to  the  truth  : when  the  needle  pierces  the 
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eye,  the  patient  has  the  fenfation  of  a fpark 
of  fire  before  the  eye. 

This  fadl  is  corroborated  by  experiments 
made  on  the  eye.  When  the  eye-ball  is 
preffed  on  the  fide,  we  perceive  various  co- 
loured light.  Indeed  the  mere  effedt  of  a 
blow  on  the  head  might  inform  us,  that 
fenfation  depends  on  the  exercife  of  the 
organ  affedled,  not  on  the  impreffion  con- 
veyed to  the  external  organ  ; for  by  the  vibra- 
tion caufed  by  the  blow,  the  ears  ring,  and  the. 
eye  flafhes  light,  while  there  is  neither  light 
nor  found  prefent. 

It  may  be  faid,  that  there  is  here  no  proof 
of  the  fenfation  being  in  the  brain  more  than 
in  the  external  organ  of  fenfe.  But  when  the 
nerve  of  a flump  is  touched,  the  pain  is  as 
if  in  t;he  amputated  extremity.  If  it  be  Hill 
faid  that  this  is  no  proper  example  of  a pe- 
culiar fenfe  exifting  without  its  external  or- 
gan, I offer  the  following  example  : Quando 
penis  glandem  exedat  ulcus,  et  nihil  nifi 
granulatio  maneat,  ad  extremam  tamen 
nervi  pudicae  partem  ubi  terminatur  fenfus 
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fuperfunt,  et  exquifitiffima  fenfus  gratifi- 
catio. 

If  light,  preflure,  galvanifm,  or  electricity 
produce  vifion,  we  mull  conclude  that  the 
idea  in  the  mind  is  the  refult  of  an  action 
excited  in  the  eye  or  in  the  brain,  not  of  any 
thing  received,  though  caufed  by  an  impref- 
fion  from  without.  The  operations  of  the 
mind  are  confined  not  by  the  limited  nature 
of  things  created,  but  by  the  limited  number 
of  our  organs  of  fenfe.  By  induction  we 
know  that  things  exift  which  yet  are  not 
brought  under  the  operation  of  the  fenfes. 
When  we  have  never  known  the  operation 
of  one  of  the  organs  of  the  five  fenfes,  we 
can  never  know  the  ideas  pertaining  to  that 
fenfe  ; and  what  would  be  the  effeCt  on  our 
minds,  even  conftituted  as  they  now  are, 
with  a fuperadded  organ  of  fenfe,  no  man 
can  diftinCtly  imagine. 

As  we  are  parts  of  the  creation,  fo  God 
has  bound  us  to  the  material  world  by  this 
law  of  our  nature,  that  it  lhall  require  ex- 
citement from  without,  and  an  operation 

produced 
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produced  by  the  action  of  things  external 
to  roufe  our  faculties  : But  that  once 

brought  into  aCtivity,  the  organs  can  be  put 
in  exercife  by  the  mind,  and  be  made  to 
minifter  to  the  memory  and  imagination, 
and  all  the  faculties  of  the  foul. 

I fhall  hereafter  {hew,  that  the  operations, 
of  the  mind  are  feated  in  the  great  mafs  of 
the  cerebrum,  while  the  parts  of  the  brain 
to  which  the  nerves  of  fenfe  tend,  ftriCtly 
form  the  feat  of  the  fenfation,  being  the  in- 
ternal organs  of  fenfe.  Thefe  organs  are 
operated  upon  in  two  directions.  They  re- 
ceive the  impreflion  from  without,  as  from 
the  eye  and  ear  : and  as  their  aCtion  influ- 
ences the  operations  of  the  brain  producing 
perception,  fo  are  they  brought  into  aCtion 
and  fuffer  changes  fimilar  to  that  which  they 
experience  from  external  preflure  by  the 
operation  of  the  will ; or,  as  I am  now  treat- 
ing of  the  fubjeCt  anatomically  by  the  ope- 
ration of  the  great  mafs  of  the  brain  upon 
them. 
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In  all  regulated  actions  of  the  mufcles  we 
mull  acknowledge  that  they  are  influenced 
through  the  fame  nerves,  by  the  fame  opera- 
tion of  the  fenforium.  Now  the  operations 
of  the  body  are  as  nice  and  curious,  and  as 
perfectly  regulated  before  Reafon  has  fway, 
as  they  are  at  any  time  after,  when  tire  muf- 
cular  frame  might  be  fuppofed  to  be  under 
the  guidance  of  fenfe  and  reafon.  Inftinc- 
tive  motions  are  the  operatioas  of  the  fame 
organs,  the  brain  and  nerves  and  mufcles, 
which  minifter  to  reafon  and  volition  in  our 
mature  years.  When  the  young  of  any  ani- 
mal turns  to  the  nipple,  directed  by  the 
fenfe  of  fmelling,  the  fame  operations  are 
performed,  and  through  the  fame  means,  as 
afterwards  when  we  make  an  effort  to  avoid 
what  is  noxious,  or  defire  and  move  towards 
what  is  agreeable. 

The  operations  of  the  brain  may  be  faid 
to  be  three-fold  : I . The  frame  of  the  body 
is  endowed  with  the  characters  of  life,  and 
the  vital  parts  held  together  as  one  fyftem 
through  the  operation  of  the  brain  and 
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nerves  ; and  the  fecret  operations  of  the 
vital  organs  fuffer  the  controul  of  the  brain, 
though  we  are  unconfcious  of  the  thoufand 
delicate  operations  which  are  every  inftant 
going  on  in  the  body.  2.  In  the  fecond 
place,  the  inftindtive  motions  which  precede 
the  developement  of  the  intelle&ual  facul- 
ties are  performed  through  the  brain  and 
nerves.  3.  In  the  laft  place,  the  operation 
of  the  fenfes  in  rouzing  the  faculties  of  the 
mind,  and  the  exercife  of  the  mind  over  the 
moving  parts  of  the  body,  is  through  the 
brain  and  nerves.  The  firft  of  thefe  is  per- 
fect in  nature,  and  independent  of  the  mind. 
The  fecond  is  a prefcribed  and  limited  ope- 
ration of  the  inftrument  of  thought  and 
agency.  The  laft  begins  by  imperceptible 
degrees,  and  has  no  limit  in  extent  and  va- 
riety. It  is  that  to  which  all  the  reft  is  fub- 
fervient,  the  end  being  the  calling  into  ac- 
tivity and  the  fuftaining  of  an  intelle&ual 

Thus  we  fee  that  in  as  far  as  is  neceflary 
to  the  great  fyftem,  the  operation  of  the 
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Brain,  nerves,  and  mufcles  are  perfect  from 
the  beginning  ; and  we  are  naturally  moved 
to  afk,  Might  not  the  operations  of  the  mind 
have  been  thus  perfect  and  fpontnneous 
from  the  beginning  as  well  as  {lowly  excited 
into  action  by  outward  impreflions  ? Then 
man  would  have  been  an  infulated  being, 
not  only  cut  off  from  the  inanimate  world 
around  him,  but  from  his  fellows  ; he  would 
have  been  an  individual,  not  a part  of  a 
whole.  That  he  may  have  a motive  and  a 
fpring  to  aCtion,  and  fuffer  pain  and  plea- 
fure,  and  become  an  intelligent  being,  an- 
fwerable  for  his  actions, — fenfation  is  made 
to  refult  from  external  imprefiion,  and  rea- 
fon  and  paflion  to  come  from  the  experience 
of  good  and  evil ; firft  as  they  are  in  refers 
ence  to  his  corporeal  frame,  and  finally  as 
they  belong  to  the  intellectual  privations 
and  enjoyments. 


THE 


The  brain  is  a mafs  of  foft  matter,  in 
part  of  a white  colour,  and  generally  ftri- 
ated  j in  part  of  a grey  or  cineritious  colour* 
having  no  fibrous  appearance.  It  has  grand 
divifions  and  fubdivifions : and  as  the  forms 
exift  before  the  folid  bone  inclofes  the 
brain ; and  as  the  diftin&ions  of  parts  are 
equally  obfervable  in  animals  whole  brain  is. 
furrounded  with  fluid,  they  evidently  are 
not  accidental,  but  are  a confequence  of  in- 
ternal ItrucSture ; or  in  other  words  they 
have  a correfpondence  with  diflin£tions  in 
the  ufes  of  the  parts  of  the  brain. 

On  examining  the  grand  divifions  of  the 
brain  we  are  forced  to  admit  that  there  are 
four  brains.  For  the  brain  is  divided  longi- 
tudinally by  a deep  fiflure  •,  and  the  line  of 
diftinflion  can  even  be  traced  where  the  fides 
are  united  in  fubftance.  Whatever  we  ob- 
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ferve  on  one  fide  has  a correfponding  part 
on  the  other  ; and  an  exaCt  refemblance  and 
fymmetry  is  preferved  in  all  the  lateral 
divifions  of  the  brain.  And  fo,  if  we  take 
the  proof  of  anatomy,  we  mull  admit  that 
as  the  nerves  are  double,  and  the  organs  of 
fenfe  double, fo  is  the  brain  double;  and  every 
fenfation  conveyed  to  the  brain  is  conveyed 
to  the  two  lateral  parts ; and  the  operations 
performed  muft  be  done  in  both  lateral  por- 
tions at  the  fame  moment. 

I fpeak  of  the  lateral  divifions  of  the  brain 
being  diftinCt  brains  combined  in  function, 
in  order  the  more  ftrongly  to  mark  the  dif- 
tin&ion  betwixt  the  anterior  and  pofterior 
grand  divifions.  Betwixt  the  lateral  parts 
there  is  a ftriCt  refemblance  in  form  and 
fubflance : each  principal  part  is  united  by 
tranfverfe  traCts  of  medullary  matter ; and 
there  is  every  provifion  for  their  aCting 
with  perfe£l  fympathy.  On  the  contrary, 
the  cerebrum , the  anterior  grand  divifion, 
and  the  cerebellum  the  pofterior  grand  divi- 
fion, have  flight  and  indirect  connection. 

In 
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In  form  and  divifion  of  parts,  and  arrange- 
ment of  white  and  grey  matter,  there  is  no 
refemblance.  There  is  here  nothing  of  that 
fymmetry  and  correfpondence  of  parts  which 
is  fo  remarkable  betwixt  the  right  and  left 
portions. 

I have  found  evidence  that  the  vafcular 
fyflem  of  the  cerebellum  may  be  affe&ed 
independently  of  the  veflels  of  the  cerebrum.. 
I have  feen  the  whole  furface  of  the  cere- 
bellum {budded  with  fpots  of  extravafated 
blood  as  fmall  as  pin  heads,  fo  as  to  be  quite 
red,  while  no  mark  of  difeafe  was  upon  the 
furface  of  the  cerebrum.  The  adbion  of 
veflels  it  is  needlefs  to  fay  is  under  the  in- 
fluence of  the  parts  to  which  they  go  ; and 
in  this  we  have  a proof  of  a diftinft  ftate 
of  a&ivity  in  the  cerebrum  and  cerebellum. 

From  thefe  fa£ts,  were  there  no  others, 
we  are  entitled  to  conclude,  that  in  the  ope- 
rations excited  in  the  brain  there  cannot  be 
fuch  fympathy  or  correfponding  movement 
in  the  cerebrum  and  cerebellum  as  there  ia 
betwixt  the  lateral  portions  of  the  cere- 
brum i 
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brum  ; that  the  anterior  and  poflerior  grand 
divifions  of  the  brain  perform  diftincl  of- 
fices. 

In  examining  this  fubje£l  further,  we  find, 
when  we  compare  the  relative  magnitude  of 
the  cerebrum  to  the  other  parts  of  the  brain 
in  man  and  in  brutes,  that  in  the  latter  the 
cerebrum  is  much  fmaller,  having  nothing 
of  the  relative  magnitude  and  importance 
which  in  man  it  bears  to  the  other  parts  of 
the  nervous  fyftem  ; fignifying  that  the  cere- 
brum is  the  feat  of  thofe  qualities  of  mind 
which  diflinguifh  man.  We  may  obferve 
alfo  that  the  poflerior  grand  divifion,  or 
cerebellum  remains  more  permanent  in  form  : 
while  the  cerebrum  changes  in  conformity 
to  the  organs  of  fenfe,  or  the  endowments 
of  the  different  claffes  of  animals.  In  the 
inferior  animals,  for  example,  where  there 
are  two  external  organs  of  the  fame  fenfe, 
there  is  to  be  found  two  diflin£l  correfpond- 
ing  portions  of  cerebrum,  while  the  cerebel- 
lum correfponds  with  the  frame  of  the 
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In  thinking  of  this  fubjedb,  it  is  natural 
to  expedb  that  we  fhould  be  able  to  put  the 
matter  to  proof  by  experiment.  But  how  is 
this  to  be  accompliffied,  fince  any  experi- 
ment direct  upon  the  brain  itfelf  muft  be 
difficult,  if  not  impoffible? — I took  this  view 
of  the  fubjecb.  The  medulla  fpinalis  has  a 
central  divifion,  and  alfo  a diftindbion  into 
anterior  and  pofterior  fafciculi,  correfpond- 
ing  with  the  anterior  and  pofterior  portions 
of  the  brain.  Further  we  can  trace  down 
the  crura  of  the  cerebrum  into  the  anterior 
fafciculus  of  the  fpinal  marrow,  and  the 
crura  of  the  cerebellum  into  the  pofterior  faf- 
ciculus. I thought  that  here  I might  have 
an  opportunity  of  touching  the  cerebellum , 
as  it  were,  through  the  pofterior  portion  of 
the  fpinal  marrow,  and  the  cerebrum  by  the 
anterior  portion.  To  this  end  I made  expe- 
riments which,  though  they  were  not  con- 
clufive,  encouraged  me  in  the  view  I had 
taken. 

I found  that  injury  done  to  the  anterior 
portion  of  the  fpinal  marrow,  convulfed  the 
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animal  more  certainly  than  injury  done  to 
the  pofterior  portion  ; but  I found  it  difficult 
to  make  the  experiment  without  injuring 
both  portions. 

Next  conlidering  that  the  fpinal  nerves 
have  a double  root,  and  being  of  opinion 
that  the  properties  of  the  nerves  are  derived 
from  their  connections  with  the  parts  of  the 
brain,  I thought  that  I had  an  opportunity 
of  putting  my  opinion  to  the  tell  of  experi- 
ment, and  of  proving  at  the  fame  time  that 
.nerves  of  different  endowments  were  in  the 
fame  cord,  and  held  together  by  the  fame 
fheath. 

On  laying  bare  the  roots  of  the  fpinal 
nerves,  I found  that  I could  cut  acrofs  the 
pofterior  fafciculus  of  nerves,  which  took  its 
origin  from  the  pofterior  portion  of  the  fpi- 
nal marrow  without  convulfing  the  mufcles 
of  the  back ; but  that  on  touching  the  an- 
terior fafciculus  with  the  point  of  the  knife, 
the  mufcles  of  die  back  were  immediately 
convulfed. 
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Such  were  my  reafons  for  concluding  that 
the  cerebrum  and  the  cerebellum  were  parts 
dillinCl  in  fun&ion,  and  that  every  nerve 
.poffelfing  a double  function  obtained  that  by 
having  a double  root.  I now  faw  the  mean- 
ing of  the  double  connection  of  the  nerves 
with  the  fpinal  marrow  ; and  alfo  the  caufe 
of  that  feeming  intricacy  in  the  connections 
of  nerves  throughout  their  courfe,  which 
were  not  double  at  their  origins. 

The  fpinal  nerves  being  double,  and  hav- 
ing their  roots  in  the  fpinal  marrow,  of  which 
a portion  comes  from  the  cerebrum  and  a 
portion  from  the  cerebellum,  they  convey  the 
attributes  of  both  grand  divifions  of  the 
brain  to  every  part*  and  therefore  the  diftri- 
bution  of  fuch  nerves  is  fimple,  one  nerve 
fupplying  its  deitined  part.  But  the  nerves 
which  come  dire&ly  from  the  brain,  come 
from  parts  of  the  brain  which  vary  in  opera- 
tion j and  in  order  to  bellow  different  quali- 
ties on  the  parts  to  which  the  nerves  are 
■diftributed,  two  or  more  nerves  mull  be 
tmited  in  their  courfe  or  at  their  final  defti— 
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nation.  Hence  it  is  that  the  i ft  nerve  muft 
have  branches  of  the  5th  united  with  it: 
hence  the  portio  dura  of  the  7th  pervades 
every  where  the  bones  of  the  cranium  to 
unite  with  the  extended  branches  of  the  5th : 
hence  the  union  of  the  3d  and  5th  in  the 
orbit : hence  the  9th  and  5th  are  both  fent 
to  the  tongue : hence  it  is,  in  fhort,  that  no 
part  is  fufficiently  fupplied  by  one  nnglfe 
nerve,  unlefs  that  nerve  be  a nerve  of  the 
fpinal  marrow,  and  have  a double  root,  a 
connexion  (however  remotely)  with  both 
the  cerebrum  and  cerebellum. 

Such  nerves  as  are  lingle  in  their  origin 
from  the  fpinal  marrow  will  be  found  either 
to  unite  in  their  courfe  with  fome  other 
nerve,  or  to  be  fuch  as  are  acknowledged 
to  be  peculiar  in  their  operation. 

The  8 th  nerve  is  from  the  portion  of  the 
medulla  oblongata  * which  belongs  to  the  ce- 
rebellum : the  9th  nerve  comes  from  the 


* The  medulla  thlongata  is  only  the  commencement  of 
the  fpinal  marrow. 
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portion  which  belongs  to  the  cerebrum. 
The  firft  is  a nerve  of  the  clafs  called  Vital 
nerves,  controuling  fecretly  the  operation  of 
the  body  j the  lait  is  the  Motor  nerve  of  the 
tongue,  and  is  an  inftrument  of  volition. 
Now  the  connexions  formed  by  the  8th 
nerve  in  its  courfe  to  the  vifcera  are  endlefs  ; 
it  feems  no  where  fufficient  for  the  entire 
purpofe  of  a nerve  ; for  every  where  it  is 
accompanied  by  others,  and  the  9th  palTes 
to  the  tongue,  which  is  already  profufely 
fupplied  by  the  5th. 

Underftanding  the  origin  of  the  nerves  in 
the  brain  to  be  the  fource  of  their  powers,  we 
look  upon  the  connexions  formed  betwixt 
diftant  nerves,  and  upon  the  combination  of 
nerves  in  their  paflage,  with  fome  intereft  ; 
but  without  this  the  whole  is  an  unmeaning 
tiflue.  Seeing  the  feeming  irregularity  in 
one  fubjeX,  we  fay  it  is  accident ; but  find- 
ing that  the  connexions  never  vary,  we  fay 
only  that  it  is  llrange,  until  we  come  to 
underftand  the  necelfity  of  nerves  being 
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combined  in  order  to  beftow  diflinct  quali- 
ties on  the  parts  to  which  they  are  fent. 

The  cerebellum  when  compared  with  the 
cerebrum  is  fimple  in  its  form.  It  has  no 
internal  tubercles  or  maffes  of  cineritious 
matter  in  it.  The  medullary  matter  comes 
down  from  the  cineritious  cortex,  and  forms 
the  crus ; and  the  crus  runs  into  union  with 
the  fame  procefs  from  the  cerebrum  *,  and 
they  together  form  the  medulla  fpinalis , and 
are  continued  down  into  the  fpinal  marrow  ; 
and  thefe  crura  or  proceffes  afford  double 
origin  to  the  double  nerves  of  the  fpine. 
The  nerves  proceeding  from  the  Crus  Cere- 
belli  go  every  where  (in  feeming  union  with 
thofe  from  the  Crus  Cerebri) ; they  unite  the 
body  together,  and  controul  the  actions  of 
the  bodily  frame  ; and  efpecially  govern  the 
operation  of  the  vifcera  neceffary  to  the  con- 
tinuance of  life. 

In  all  animals  having  a nervous  fyftem, 
the  cerebellum  is  apparent,  even  though  there 
be  no  cerebrum.  The  cerebrum  is  feen  in 
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fuch  tribes  of  animals  as  have  organs 
of  fenfe,  and  it  is  feen  to  be  near  the 
eyes,  or  principal  organ  of  fenfe ; and 
fometimes  it  is  quite  feparate  from  the 
cerebellum. 

The  cerebrum  I confider  as  the  grand 
organ  by  which  the  mind  is  united  to  the 
body.  Into  it  all  the  nerves  from  the  exter- 
nal organs  of  the  fenfes  enter ; and  from  it 
all  the  nerves  which  are  agents  of  the  will 
pafs  out. 

If  this  be  not  at  once  obvious,  it  proceeds 
only  from  the  circumftance  that  the  nerves 
take  their  origin  from  the  different  parts  of 
the  brain  ; and  while  thofe  nerves  are  con- 
fidered  as  fimple  cords,  this  circumftance 
(lands  oppofed  to  the  conclufion  which 
otherways  would  be  drawn.  A nerve  hav- 
ing feveral  roots,  implies  that  it  propagates 
its  fenfation  to  the  brain  generally.  But 
when  we  find  that  the  feveral  roots  are 
diftimft  in  their  endowments,  and  are  in  re- 
fpe£t  to  office  diftin£t  nerves  ; then  the  con- 
clufion is  unavoidable,  that  the  portions  of 
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the  brain  are  diftintt  organs  of  different 
functions. 

To  arrive  at  any  underftanding  of  the  in- 
ternal parts  of  the  cerebrum,  we  mull  keep 
in  view  the  relation  of  the  nerves,  and  mull: 
clafs  and  diftinguilh  the  nerves,  and  follow 
them  into  its  fubftance.  If  all  ideas  origi- 
nate in  the  mind  from  external  impulfe, 
how  can  we  better  inveftigate  the  ftru£lure 
of  the  brain  than  by  following  the  nerves, 
which  are  the  means  of  communication  be- 
twixt the  brain  and  the  outward  organs  of 
the  fenfes  ? 

The  nerves  of  fenfe,  the  olfadlory,  the 
optic,  the  auditory,  and  the  guftatory  nerve, 
are  traced  backwards  into  certain  tubercles 
or  convex  bodies  in  the  bafe  of  the  brain. 
And  I may  fay,  that  the  nerves  of  fenfe 
either  form  tubercles  before  entering  the 
brain,  or  they  enter  into  thofe  convexities 
in  the  bafe  of  the  cerebrum.  Thefe  convexi- 
ties are  the  conftituent  parts  of  the  cere- 
brum, and  are  in  all  animals  neceffary  parts 
of  the  organs  of  fenfe  ; for  as  certainly  as 
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we  difcover  an  animal  to  have  an  external 
organ  of  fenfe,  we  find  alfo  a medullary  tu- 
bercle ; whilft  the  fuperiority  of  animals  in 
intelligence  is  {hewn  by  the  greater  magni- 
tude of  the  hemifpheres  or  upper  part  of  the 
cerebrum. 

The  convex  bodies  which  are  feated  in 
the  lower  part  of  the  cerebrum,  and  into 
which  the  nerves  of  fenfe  enter,  have  exten- 
five  connexion  with  the  hemifpheres  on  their 
upper  part.  From  the  medullary  matter  of 
the  hemifpheres,  again,  there  pafs  down,  con- 
verging to  the  crura,  Striae,  which  is  the 
medullary  matter  taking  upon  it  the  charac- 
ter of  a nerve  ; for  from  the  Crura  Cerebri, 
or  its  prolongation  in  the  anterior  Fafciculi  of 
the  fpinal  marrow,  go  off  the  nerves  of  mo- 
tion. 

But  with  thefe  nerves  of  motion  which 
are  palling  outward  there  are  nerves  going 
inwards*,  nerves  from  the  furfaces  of  the 
body  *,  nerves  of  touch  ; and  nerves  of  pe- 
culiar fenfibility,  having  their  feat  in  the 
body  or  vifcera.  It  is  not  improbable  that 
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the  trades  of  cineritious  matter  which  wr 
obferve  in  the  courfe  of  the  medullary  mat- 
ter of  the  brain,  are  the  feat  of  fuch  peculiar 
fenfibilities  j the  organs  of  certain  powers 
which  feem  refident  in  the  body. 

As  we  proceed  further  in  the  inveftigation 
of  the  function  of  the  brain,  the  difcuflion 
becomes  more  hypothetical.  But  furely 
phyfiologiftshave  been  miftaken  in  fuppofing 
it  neceffary  to  prove  fenfibility  in  thofe  parts 
of  the  brain  which  they  are  to  fuppofe  the 
feat  of  the  intelledfual  operations.  We  are 
not  to  expedt  the  fame  phenomena  to  refult 
from  the  cutting  or  tearing  of  the  brain  as 
from  the  injury  to  the  nerves.  The  func- 
tion of  the  one  is  to  tranfmit  fenfation  ; the 
other  has  a higher  operation.  The  nature 
of  the  organs  of  fenfe  is  different ; the  fen- 
fibilities of  the  parts  of  the  body  are  very 
various.  If  the  needle  piercing  the  retina 
during  the  operation  of  couching  gives  no 
remarkable  pain,  except  in  touching  the 
common  coats  of  the  eye,  ought  we  to  ima- 
gine that  the  feat  of  the  higher  operations 
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of  the  mind  ffiould,  when  injured,  exhibit 
the  fame  effe&s  with  the  irritation  of  a 
nerve  ? So  far  therefore  from  thinking  the 
parts  of  the  brain  which  are  infenfible,  to  be 
parts  inferior  (as  every  part  has  its  ufe),  I 
fhould  even  from  this  be  led  to  imagine  that 
they  had  a higher  office.  And  if  there  be 
certain  parts  of  the  brain  which  are  infenfible, 
and  other  parts  which  being  injured  ffiake 
the  animal  with  convulfions  exhibiting  phe- 
nomena fimilar  to  thofe  of  a wounded  nerve, 
it  feems  to  follow  that  the  latter  parts  which 
are  endowed  with  fenfibility  like  the  nerves 
are  fimilar  to  them  in  fun&ion  and  ufe ; 
while  the  parts  of  the  brain  which  poffefs 
no  fuch  fenfibility  are  different  in  function 
and  organization  from  the  nerves,  and  have 
a diftiruft  and  higher  operation  to  perform. 

If  in  examining  the  apparent  ftrutture  of 
the  brain,  we  find  a part  confuting  of  white 
medullary  Stride  and  fafciculated  like  a 
nerve,  we  fhould  conclude  that  as  the  ufe 
of  a nerve  is  to  tranfmit  fenfation,  not  to 
perform  any  more  peculiar  function,  fuch 
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traCts  of  matter  are  media  of  communica- 
tion, connecting  the  parts  of  the  brain  ; 
rather  than  the  brain  itfelf  performing  the 
more  peculiar  functions.  On  the  other 
hand,  if  maffes  are  found  in  the  brain  un- 
like the  matter  of  the  nerve,  and  which  yet 
occupy  a place  guarded  as  an  organ  of  im- 
portance, we  may  prefume  that  fuch  parts 
have  a ufe  different  from  that  of  merely  con- 
veying fenfation  j we  may  rather  look  upon 
fuch  parts  as  the  feat  of  the  higher  powers. 

Again,  if  thofe  parts  of  the  brain  which 
are  direCtly  connected  with  the  nerves,  and 
which  refemble  them  in  ftruCture,  give  pain 
when  injured,  and  occafion  convulfion  to  the 
animal  as  the  nerves  do  when  they  are  in- 
jured *,  and  if  on  the  contrary  fuch  parts  as 
are  more  remote  from  the  nerves,  and  of  a 
different  ftruCture,  produce  no  fuch  effeCt 
when  injured,  we  may  conclude,  that  the 
office  of  the  latter  parts  is  more  allied  to 
the  intellectual  operations,  lefs  to  mere  fen- 
fation. 
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I have  found  at  different  times  alLthe  in- 
ternal parts  of  the  brain  difeafed  without 
lofs  of  fenfe  ; but  I have  never  feen  difeafe 
general  on  the  furfaces  of  the  hemifpheres 
without  derangement  or  oppreffion  of  the 
mind  during  the  patient’s  life.  In  the  cafe 
of  derangement  of  mind,  falling  into  le- 
thargy and  ftupidity,  I have  conftantly 
found  the  furface  of  the  hemifpheres  dry  and 
preternaturally  firm,  the  membrane  feparat- 
ing  from  it  with  unufual  facility. 

If  I be  correCt  in  this  view  of  the  fub- 
jeCt,  then  the  experiments  which  have  been 
made  upon  the  brain  tend  to  confirm  the 
conclufions  which  I fhould  be  inclined  to 
draw  from  ftriCt  anatomy  j viz.  that  the  ci- 
neritious  and  fuperficial  parts  of  the  brain 
are  the  feat  of  the  intellectual  functions. 
For  it  is  found  that  the  furface  of  the  brain 
is  totally  infenfible,  but  that  the  deep  and 
medullary  part  being  wounded  the  animal  is 
convulfed  and  pained. 

At  firft  it  is  difficult  to  comprehend,  how 
the  part  to  which  every  fenfation  is  referred, 
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and  by  means  of  which  we  become  ac- 
quainted with  the  various  fenfations,  can  it- 
felf  be  infenfible  ; but  the  confideration  of 
the  wide  difference  of  fun&ion  betwixt  a 
part  deftined  to  receive  impreffions,  and  a 
part  which  is  the  feat  of  intellect,  reconciles 
us  to  the  phenomenon.  It  would  be  rather 
ftrange  to  find,  that  there  were  no  diftinc- 
tion  exhibited  in  experiments  on  parts  evi- 
dently fo  different  in  function  as  the  organs 
of  the  fenfes,  the  nerves,  and  the  brain. 
Whether  there  be  a difference  in  the  matter 
of  the  nervous  fyftem,  or  a diftin&ion  in 
organization,  is  of  little  importance  to  our 
enquiries,  when  it  is  proved  that  their  effen- 
tial  properties  are  different,  though  their 
union  and  co-operation  be  neceffary  to  the 
completion  of  their  function — the  develope- 
ment  of  the  faculties  by  impulfe  from  exter- 
nal matter. 

All  ideas  originate  in  the  brain  : the  ope- 
ration producing  them  is  the  remote  effect 
of  an  agitation  or  imprefTion  on  the  extre- 
mities of  the  nerves  of  fenfe  ; dire&ly  they 
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are  confequences  of  a change  or  operation 
in  the  proper  organ  of  the  fenfe  which  con- 
ftitutes  a part  of  the  brain,  and  over  thefe 
organs,  once  brought  into  a&ion  by  external 
i'mpulfe,  the  mind  has  influence.  It  is  pro- 
vided, that  the  extremities  of  the  nerves  of 
•the  fenfes  {hall  be  fufceptible  each  of  certain 
qualities  in  matter ; and  betwixt  the  im- 
preflion  of  the  outward  fenfe,  as  it  may  be 
called,  and  the  exercife  of  the  internal  organ, 
there  is  eftablilhed  a connection  by  which 
the  ideas  excited  have  a permanent  cor- 
refpondence  with  the  qualities  of  bodies 
which  furround  us. 

From  the  cineritious  matter,  which  is 
chiefly  external,  and  forming  the  furface  of 
the  cerebrum  *,  and  from  the  grand  center 
of  medullary  matter  of  the  cerebrum,  what 
are  called  tire  crura  defcend.  Thefe  are  faf- 
ciculated  procefles  of  the  cerebrum,  from 
which  go  off  the  nerves  of  motion,  the  nerves 
governing  the  mufcular  frame.  Through 
the  nerves  of  fenfe,  the  fenforiutn  receives 
impreflions,  but  the  will  is  exprefled  through 
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the  medium  of  the  nerves  of  motion.  The 
fecret  operations  of  the  bodily  frame,  and 
the  connections  which  unite  the  parts  of  the 
body  into  a fyftem,  are  through  the  cerebel- 
lum and  nerves  proceeding  from  it. 


THE  END. 
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